To determine the characteristic distribution of tissue-bound bile acids in the humanalimentary tract and colon polyps, wemeasured the concentration of bile acids in the mucosal tissues of the alimentary tract obtained at autopsy and polyps obtained by endoscopic polypectomy, using enzymatic fluorimetry and gasliquid chromatography. The concentration of tissue-bound bile acid, especially chenodeoxycholic acid, was significantly higher in the ileum or ascending colon than in the other portions of the alimentary tract. The bile acid level of polyps was also higher in the ascending colon than in the other portions of the colon. These results suggest that the high concentration of tissue-bound bile acids is obtained at the site of absorption of bile acids in the alimentary tract.
of bile acids in digestive diseases such as esophagitis, gastritis, gastric ulcer, colon polyps and colon cancer. In these studies, the bile acids in the intestinal contents, especially gastric juice and feces, were analyzed. However, on the assumption that there is considerable difference in the strength of each bile acid for binding to the tissue or the affinity of bile acids to each portion of the alimentary tract, the tissue-bound bile acids should be analyzed quantitatively before the pathogenic relationships between bile acids and alimentary tract diseases can be discussed. In this study, to determine the distribution of bile acids in the humanalimentary tract, we analyzed the tissue-bound bile acids in the samples of alimentary tract obtained at autopsy and adenomatous polyps endoscopically removed by snare cautery.
MATERIALSAND METHODS PATIENTS AND MATERIALS
Specimens of the alimentary tract, from the cardia of the stomach to the sigmoid colon, were obtained from six patients at autopsy: patient YK, a 73-year-old male, died of perforation of a gastric ulcer; patient TI, a 45-year-old male, of bleeding from a gastric ulcer; patient OS, a 48-year-old male, 
BILE ACID ANALYSIS
After the autopsy specimens were warmed in water, the mucous membranes (inner walls) of the stomach, duodenumand intestines were scratched off with a razor blade. Twosamples were obtained separately from each portion of the alimentary tract. The samples from the alimentary tract and polyps were washedthree times with saline to remove contamination. After being dried under hot air, the tissues were weighed. The alimentary tract samples weighed 70 -191 mg (mean 142 mg) and the polyp samples, 6 -20 mg (mean ll mg). The dried tissue was dissolved completely in 1 ml of a 5% aqueous solution of sodium hydroxide at 80°C (5) and diluted with 9 ml of distilled water. The solution obtained was applied to a Bond Elut C18 column. After the column was washed with water, the bile acids were eluted from the resin with 90% ethanol. The total bile acid level of the eluate was determined by enzymatic fluorimetry with 3 a-hydroxysteroid dehydrogenase (Neo-sterognost 3 a -kit, Nyegaard & Co. A/S. Oslo, Norway). To determine the bile acid composition, the bile acid conjugates were further hydrolyzed with cholylglycine hydrolase (Sigma Chemical Co., St. Louis, Mo, USA) (6). The hydrated mixture adjusted to pH 1.0 was extracted with ethyl ether. The bile acids obtained were methylated with freshly prepared diazomethane and acetylated by heating with acetic anhydride at 140°C for 4 hrs (7). The sample was dissolved with 0.1 ml of acetone containing 2 fig of cholesteryl caproate as an internal standard and subjected to gas-liquid chromatography (GLC) using a 1.5% silicone AN-600 column (8, 9) . The peak area ratio (the peak area of each bile acid vs. that of the internal standard) on the chromatogram was used for quantitation of each bile acid. In order to determine the reproducibility of the results, authentic bile acid mixtures which consisted of 1 mg of deoxycholic acid (DCA), chenodeoxycholic acid (CDCA), ursodeoxycholic acid (UDCA) and cholic acid (CA) were added to 100 mg of colon tissue and their recovery rates were determined by GLC.
In two cases (YK, IT), to determine the bile acid composition of gallbladder bile, the bile (0.5 ml) was diluted in 4.5 ml of physiological saline (pH ll.0) and the solution was applied to a BondElut C18 column as described above.
RESULTS

EVALUATION OF THE ANALYTICAL PROCEDURE
The overall recoveries of authentic DCA, CDCA, UDCA and CAadded to colon tissue were approximately 98%, 85%, 94% and 95%, respectively. Furthermore, to determine whether the present procedure can exclude intraluminal bile acids from the alimentary tract tissues, the bile acid pattern of the duodenal tissue was compared with that of gallbladder bile in two cases (YK, IT) by using the present analytical procedure. The profile of bile acids of the duodenal tissue was found to be quite different from that of bile in each case; DCA, CDCA, UDCAand CA accounted for 37%, 47%, 8%and 8%(mean value obtained from the two patients) of the total bile acid level in the duodenum, and 18%, 42%, 5% and 35% in bile, respectively.
TISSUE BILE ACIDS OF THE ALIMENTARY TRACT
The total bile acid concentration in each portion of the alimentary tract is shown in Fig. 1 0.43 ±0.ll (6); caecum, 0.26 (2); ascending colon, 0.29±0.07 (3); transverse colon, 0.26±0.07 (4); descending colon, 0.17 ± 0.03 (4) and sigmoid colon, 0.24 ± 0.08 (3). The level was significantly higher in the ileum than in the cardia or the antrum (P < 0.02). In addition, the bile acid composition in several different portions of the alimentary tract was determined in four cases. As shown in Fig. 2 , CDCA accounted for the greater part of the tissue bile acids in the ileum or caecumin all cases.
TISSUE BILE ACIDS OF COLON POLYPS
The total bile acid levels of 20 colon polyps including five of the ascending colon, four of the transverse colon, four of the descending colon and seven of the sigmoid colon were measured (Fig. 3) . The bile acid level of the polyps was significantly higher in the ascending colon than in the sigmoid colon (P<0.02). In each portion of the colon, the 
DISCUSSIO N
In analyzing tissue-bound bile acids, it must be taken into consideration that the sample has been contaminated by biliary bile or intraluminal contents. At the beginning of this study, therefore, we determined whether the contamination was present in the pretreated sample. Considering the difference of the bile acid pattern of the duodenum from that of the gallbladder bile in two cases, the present cleanup procedure appeared to be able to exclude the majority of water-soluble bile acids from the tissue. Furthermore, the good recoveries of the authentic bile acids added to the tissue revealed that the present GLCmethod is applicable to the quantitative assay of tissue bile acids of the alimentary tract.
Because it is considered that some preparative procedures, e.g. using a laxative or an enema, wash away the intraluminal bile acids, and that treatment with antibiotics prevents the formation of secondary bile acids, the managementor medication before the patient's death might affect the concentration and composition of the tissue-bound bile acids. In the present study, although the levels of tissue-bound bile acids of the alimentary tract varied considerably among different cases, tissue-bound bile acid concentration was characteristically highest in the ileum or ascending colon in all cases. Of the individual bile acids, CDCAwas at the highest level in the ileum in four cases. There was no definite tendency in the distribution of the other bile acids. of the colon is most likely to be affected by the potential carcinogenic effects of bile acids. The present data suggest that the high concentration of the tissue-bound bile acids may be one of the predisposing factors in the development of cancers and adenomas in the right colon. In animal experiments, DCAinduced activity of colonic epithelial ornithine decarboxylase, a marker of promoter, more strongly than primary bile acids such as CA and CDCA(13). The present results, however, suggest the importance of tissue-bound CDCA in the pathogenesis of human colonic diseases.
As an adenomatous polyp is generally thought to be a precursor of colon cancer (14), we further determined the bile acid level of polyp tissues obtained by colonoscopic polypectomy. Although the bile acid level of polyps in the ascending colon was 
